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(54)Title: BUTADIENE POLYMERS AND PROCESS FOR PRODUCING CONJUGATED DIENE POLYMERS 
(57) Abstract 

A butadiene polymer (i) having a cis bond unit content of at least 50% based on all butadiene units and a number-average molecular 
weight (MJ of 1,000 to 10,000.000 and having living chains containing a transition metal in Group IV of the Periodic Table at the end in an 
amount of at least 80% based on all molecular chains; a polymer (ii) obtained by modifying terminals of the polymer (i); and a polymer (iii) 
obtained from the polymer (i) through coupling. These polymers (i). (ii), and (iii) are obtained by polymerizing a conjugated diene monomer 
alone or with a copolymerizable monomer at a specific temperature in the presence of a catalyst comprising a compound (A) of a transition 
metal in Group IV of the Periodic Table having a cyclopentadiene ring structure and a promoter (B) selected from organic aluminumoxy 
compounds (a), etc. and by optionally contacting the resultant polymer with a terminal modifier or a coupling agent. 
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M ^i7o^>:$'>?xx;i/5^^x>i7A h U :7JU^^-i' K, (2 ->c h4^s>x^;u 
) i^i?o^>^>?xx;U5^;57X':7A hU^p-7< K, (p^ h=^>';^j;u4^x;u^^ 
;U) ->^5'n'^>^i/xx;u^i$^x'^A hUT-Y^t^-f h\ [2- (N. N-i^'x 
5^;i/75y) X^'jU] ->i7 0^>;5'S?xx;U5^r$'X'>A h 'J7-r^y-r K7i<i: 

(15) (1) ~ (14) (Di\:.'^%(Dmwm^^\vmm^^m\z^^^\^tzJ\u 

(h'J>^;U>'U;U) '^^u^>-^i^jL-)V^^~OJ^h^):^^}V. (2-^K 
^v'X^^jU) ->5?P^>i^>'Xx;U^^X'j7A h'J^>vJU, (pt h^^>';)!7;i/:l^ 
x;u^^;U) ->i7D^>^>?xx;i/5^iS'x'j7A h 'J^5^;u, [2- (n. n-v 
X5^;i/75y) X5=-;U] >'i>P^>5'vXx;U5^:5'Xr>Ah'Jp<5^;Ui^j:i: 

13 
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(16) (1) ~ (15) <o^t'^m(Di,^-rnA^<D^mM\zm'^i^rz/\ny>mi' 

2- (N. N - f/x5^;uy a y ) x^;i/] >';>D'^>iS7v5x-;i/^3'X'^A h u 

(17) (i)~(i6) (D^t-^mo^^mMizB^LrzJsnyymi^. m<t7Km 

p^5^;i<'7 5 >\ (2 h^i/X^^JU) >'i7n^>^>?xx;i/5^^X'i7A h 
vx^jUTS f-*, (^ h4^->:;«3;Ujt^x;i/;><5^;U) >'C7a^>^i^x.-jl^^-$f-ry 
Ah'jX':/:/ohr;UT5 H, [2- (n. N-i^x^;uT5/) X5^;i.] v-^/o 

(18) (15) ~ (17) <Di,^-rti:fy^<D^[:'^m(DX(D\^^-rn^^—D^mmMQ 

i:7 0D5^^x'i7A, C t .(>'^5^;u-->irn^>i$^s;.xx;Uvij;P) 7 
S K] >?^^;U5^37X':7A, C t (>>pC5^;u-5>^p^>^i;xx;Uv 

(19) (1) ~ (18) (Di^-rn^^(D^t'^<^tD = 2x$)^umtmcx$>^ 

^>^v;xx;u^^7X':>A>^i7.a^-f h> h U p^^;u->'J;u->i^ □^>^i/xx 
^-f K, h'J:7ix;u^5^;usxi:7D^>^vxx;U5^:$'xr>A>7^D^< h\ 7 
) >'^^P^>^S^xx;P5^:$'X'i7A>'^ h^-> ( h ij ;^5^;i/'>U;U) ->^7D 

'^>i$'i^xx;u5^^x':7Ah*7.vp<f^;uT5 H. [t-7'^;u (s^'p^^ju- v^:? 
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Z.XVh(Dn. (1), (2), (7). (8), (11). (12),43<tC;C 
^netC^-r^ (13) - (19) CD{t;^<^dW* L < , (1) , (2) i3i 

([X^ne.tc^/i&-r^ (i 3) ~ (i 9) (n>\Y.^mM^Y}^^\^<^ (2) 

^nfC^f&t-^ (13) ~ (17) (19) (D<b^#);!>«$t,(ci(fSL<.. 

(2) (^^k^;|^7^^4#(ciffSLii» 

Vc^m\-t. $f*b<tiTta-flS:^4, Sfett-JlS^5T^$tl-5^^mSMl V 




>2 



— fl£^5 : 



Z' 
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-«£^4 tCi5(.iT, R' ^TKfj^iH^, 1 ~ 1 2 0^<k7K^S. 1 

~ 1 2 cD^'fl::7Km^=^^ ^7t{ij^mig[ l ~ i 2 cD^^t:7Km5^:^S-e^ o , s 

mm&f)m'BLx0'mmm^M^i^rcm^m^'^ti.xm'D, i.^*d\^^^^u± 
-m^4X'7ri^n^m^^m<t'^m (a) tuxfi, mbq (co) ch, c 

pT i C 1 jv MeO (CO) CH (Me) CpT i C l,, (3 - [MeO (C 
O) CHJ } (1-Me) CpT i C I, tiiiii!}m^fi=>n. Sfc, -^^SXtt: 
^tl^m^^mit^m (B) iLT«, MeOCHjCHjCpT i C IjfcCif^^ 

^n^MeO (CO) CHj C pT i C 1 jCDJ^-^tiMa c r omo 1 . S ym 
p. , 1 9 9 7^. ^118#, 5 5~6 0M(7)|a«{C«O*l.iT, -flftSClST^ 
^nSMeOCHjCH, CpT i C 1 , <D«^Ji. Transition Me 
t. Chem. . 1 9 9 0^, mi 5#, 4 8 3 MOtaifelzS^^iTsSim-rn 

mmm (b) 

16 
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±timmm^miymM^^m<t^m (a) tm^^t)^Tm^^^nbMm. (b 

— 6 : 

(-A 1 (R=) 0-) „ 

mmi-io (D^<t7mmx'$> o , r« it^mm. i ~ i o <Dmit7^mmx-$, o > 

n«5^±. fi^SL<(SlO^±, $f^L<«l 0 OIJ^T, ck O^ff ^ L < « 5 0 

mmm (b) <d^-&, m^^mit-^m (a) <i:sieLT;^5^:*->'i4Si^^^i<b 

h^^T. (h'J:7;u^p:7ji-;u) z|^i/-h, xh^^x (5" h^7;t';tD7x 
(+>'-r;i/) h, h^)yx.ZL)V^y-^y}Vtuyju-)V!i^\y—h, h 

^{-f-Sdii^^T^-S. h^i^^y :i^—)Vtl)VTf^-OL.tS'f-^ytVX\-t. HU ( 

17 
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) , ^^;i/^^y-'^7A;t;^^> (CH3OH/) fj:^(DT)\^^)U^^^^-OA 

tl^^>: i^^^)V-t=¥V-ryAtl^:t> [ (CH3) J OHM tj:il(Di^7)l^ 
,)U^^V-'yA:^^:t> ; V^) ^=5^)V-^^V KtiJ-^y [ (CH5) 3O*] 

^ATy't—^Atj^^yr^^o) h u r )1^^)It y^—'^ L.ti ^^ty : n, n- 

7. 7|^ - OL.ts^^ >U <i: <D K U T U — ;i^3t:X A;^ 5=-:t >7i <i:";5^^tf 6 tl-S 
4^1/— N. N->?^5^;U7— Uii'^7AT-h7 ('^>:S^:7JU;t-p7 
ItMJS (B) (Do-^. mm^^mit^m (a) <hS;£:L'T;t>-^^>'t4M^^M 

it^^^±f^x^^ju-r xmt^m (c) cO:ir^^sji:LTtt. hux (^>i5':7 
. ^mm (B) (7) -5 -5. I im^7tm^m<Dmm^m,i\:^m ( 

18 
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^-r vX5^;i/7';i/5x'i?A^'D^^ h\ -tix^x5^;UT;us-':7A^o^-f 
<hLT(i, -:^x5^;UT;U5n'>Ayw h*^< K. -Ir;?>4^x5^jl/z;u5- 

itrffll^Tfectlio ^FSLl^lftMJSfi (a) m^S, (c) ^54. (a) i: (d) 
<DM^^*^-t±, (b) i (d) (Dm.^^i:>^. (c) eh (d) cDM^^^D-BrT^ 
^. 

S!jMj« (B) m^^mit^m (a) ^Lt, ;*7;U7}^-;i.a, ;3;;i;7;i-x;i. 

MlfeS*«->i7O^>^>'X>m<hM'&LTli-5fc<0^fflU^il-&, 7;U5y=t^-tJ- 
> (a) , ^tz\t.WiM^^tmit'^^ (A) «hR;£:bT:^j^:^>'ttM^^m^^l^ 

n^'i^ymt'^m (b) tLxfi. ^^h^+x ('^>:$'7;u:tD7ix;u) 

|/-h(OZX^><i:, (CH,) jN {C,n,) H* (D^oUf^^-:fu V > 

^m-t^7S.>tJ^^>. (CgHs) 3 C*(^cfc^75:HS^;<7;U7i^-'i7A:ii5^;t-> 

TKmit^m.^mmLxm^^n^T'bjzi.^ ym^t^mtLxit. NaH. l 

iH, CaHj, L i A 1 H,. NaBH.TS^WJ^^ns. 
*^HJ{c:tel.iT«. m^^mit^i^ (A) i3cfcDf/S;^c«|&M«5 (B) ^rS-f*: 

^#l;^^^#^fe,n^o mmmt<^. mmTi^mit 

19 
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(.it)(D«->U;^, T}\^S.-r. ■^if:^i^T. ^^-T. tl )l^'>Tfiiiz 

mit^mt. ^i^n^Fm^i 5 ~ 1 5 o m, tmmm^^ 2~8oom^/g(D^ 
K^mm.^^m^i^< . m^iiti 0 o~8 0 oxtmslttk^^^^lts 

^mm^'f-it^i^hi.xit. mmiz^mmm. mmi^mmm. ^tMiii^n^ 
n^m.m^f}mi^^ibtL^, m^^mit-Bm (a) 43i;Df/*fcfii&M^ (b) ^ 

-1.. 3-y^v?X>. 2. 3->?^^;U-l. 3-y:$^>?x>, 
1., 3->^iS7>'X>, 1. 3-'^>i5^f>-x>, 1. 3--\^t»-.-:^x>7ii:75^'^^ 
tl^o *tS>'X><^4»l!"fol. 3-r^i^x>, 2-^5^;u-i. 3-y^s^x 
>;&^'i!fSL<, 1, 3 -:^^>^X>;i)ti;OJfSLt.i. Cltle,<D^^S>^x>^fi#: 
tt, 2SR±<|:#f||LT.fc=tl^;i>«, #{C1. 3-:/^S^>7x>:&^34-effll/i<5Ci: 

X5^;UX5^l/>. p - t e r t -y5^;U7.5^U>, a -;<5^;UXf^l/>. a-^ 

20 
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r^^o^^^i^y^ y ; 1 . 5 --\4^+h->*x>, i. 6-^-7'^yx>, i. 7 
-:=|-^'i5'v?x>, -yy^n^y^iyjLy. 5 -X5^ij7=^>- 2 -y;uzt?;u:^>;^d: 

u X X 5f;u ; 75: a^m^ $ n -5 „ 

*^HJ{c*3(.iT*!§i7x>^«#:. ^Tzn. ^'i^i^x-ymmi^ii^zS^nt^ 

it^m (A) o^^t^< t.%-m(Dmmk (b) ii^m^^^ti&rf(D^^t^:fsm ( 

I ) ~ (VI) Ti^Sffl 

(I) mf^^mit^m (A) <hlftM^ (B) $e>{CM**^ 

(II) m^^mit^^ (A) i:¥M^ch^i^J6J^ML/tf^. $e>{3M^;ii^M 

Lfz^m-T:. -^tiibLmmm (b) t^i^/^i^-ttrs-g-^fT^. 

(III) (B) <i:¥»^<i:^^e6g^MLfc^. $ e.fCii5#*«jgEMLfe^ 

(IV) m^^mit-^m (a) tuMi^ (b) ^^^ii^L, ja-f^tj^M^-e-x 
mm^&mzmwitLtb, ^^i.rzmm^^mi.x. mmtrnm^t^mm-^-^i: 

(V) m^^mit^<^ (A) ^'5>tCCl(Dfe^*:<i:t!)gti^ 
(B) .h^f^M^itT (A) i (B) (7)M#^S#:(cSi#i±LJ6, ^^Lfc«4j« 

(VI) 8i)MiK (B) tm.i$iii^mm^itrzWi, ^^\z:i(DiQ^tmi^^mit^ 

#» (A) i^£:illM$-i±T (A) t (B) <7)iS5#$:ia<!^{3fiit-l±L«6, ^^LtzM 

(I) ~ (VI) <Dy5r^(D^X'it, §8$&^J^¥<hS-&fi&i4^(p)±$-a-^.^.ci:, 

21 
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) t'ptji< th—m<DmMm (b) ^^^t^mM^-^trc^i^. mm^^i^^^x (x— 
>^>^$i±T) . (A) i (B) (Dmm^mmLrz'^m-v'tn'btmmw 
t^mm^^i^. (I) , (IV) ~ (VI) (D:^mi!}m^L<. mz (d <d 

1. 5^m<Dm^m^itm^Bizn^n. i. 4ji^To 
m^^mit-^m (a) tiSMi^ (b) (^x— >?>/fM^«- i o o~+8 o-c 

30WSU<> -8 0~+ 7 Ot:;0^'#tC$f^L(/io X->'>:J/'ia;gi:X- 

0. 0 17, b = 6 0 0 Otc43tiT^t^f ^Ci:75t^SL<, a = 0. 0 8 3, 
b = 4 0 0 0{C*3ViTfefiga:TSJl<i:7&tJ;0$fSL<, a = 0. 17, b = 20 

H^^l : 

a<t<bxexp (-0. 0 9 2 1 XT) 
x->'>>/ia^*t8 0*C^M;t^<h, B6<jrox-->*>y^^75tt#f,n-r, -1 

0 o'c^m<Dum.xitmmmz:hi,^x^mx$>^o ^s-c^g^M^it^cs 

L^TKUK,^ &mmx.->^>'!f-r^i:m'^LiZ< <U^, 0. 017 

m^^mit^<^ (A) *3cfcc>"i(j«4iK (b) ji, ^n-en. ^m, ;^^u-ovi 
^^(Dh(D^m^L^\ mm^rzitx^o-^mm-r^tztbizm^^^mmit. :/ 

iS'>, ^>^>. ^^t»->v ^y^>, ;t-^:^>, f>^D^^-tj->, S^.^;!^^ 

22 
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m-.u^^m^fibti^o »sLii^iK«-?>-ii>. h)i^jL>ua(D^^mmi\:7i(. 

L<«100~0. 0 1 5 iJ^;U, cfcO$?SL<^il 0~0. 15U^;U, 
A) (Z)^;UJ±ti. if^L<« 10-10. 000, ctOiffSL<(Sl 0 0~5. 

0 0 0, 4#{ciif^L<}i2 0 o~3, ooox$)^. -i-tymt-^^ (b) /ig 

^^mit-^m (A) (D^rjL-jtJi, Jff*L<«0. 01~100. d:O^F^L<« 

0. 1-1 oT^s. )\^^7.mmt-^^ (c) ym^^mit-^m (a) 

$fSL<«0. 0 1-1 0 0. <:tO»SL<fiO. 1 - 1 OT*-g)o 

^ib^!^ (d) ^^ffl-r^^^icti, ^m^mit^m (d) /ji^^M^t-^^j ( 

A) (D^Ji'itit. SfSL<«0. 1-1 0. 0 0 0, «kO»*L<«l-l. 0 

oox$>^o ysiis, citie>a)^;nttt, g&MiSE (b) -ea&s (a) , (b) . ( 
c) sfc« (d) <&#?jfiTfflVi7tig-&ojffSL(.i«T-*o, mmi^xmif^rcm-^ 

m^umit^izm^^nti^^-^^. ®^«2 ox:^:xt. i(?SL<«- i o o- + 

20'C, ct0^ff^L<H- 8 0-+ 1 sr. ^ btCj(fSL<ti- 6 013-+ 1 0 

23 
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>?X>S*COm-ia:7i^'5 0 %^i(±-CS)D, MnTin . 0 0 0 — 1 0. 0 0 0. 0 0 

m^^iZit, a^ia^Ji- 1. 0 0*0-+ 2 O-C, $fSL<«- 8 0*0-+ 1 s-c. 
J;OiffSL< H- 6 0~+ 1 0"CT?*^o 

S-^Btr^lli 1 #~ 3 6 0 5^-, S'&m:^j«:*:^JE'- 3 0 k g / c T*S. ^ 

m^wcD^^m^mm-r^fctbiz. mm^wjm^mtur^tii'hx'^^o mm 
^mtn-r^:inz^^xnt>n^. m'tw±mhLxi:i.. mxi^. 

XiS^y-;k yn/iy-;k y^S^y-ju, < y:/^y-;^fJ:^(7)T;^z3-;^^;J^* 
24 
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ct^^-c^^, mz-bum^m^^. i]amiz^ommitAm:i^-^mii<D&^!i}im 
^r^m-^izit, mmmiz^im±m^§&^r^z.ti)m^L\^\ m'tm±mt 
LT«. yj^y-ju^^m. -r^t'y^^^^^m. ^jy^m^^m. r^y^^m 

:7i/— ;U^^^J«. <mmW-4-_2 5 2 2 4 3 ^ll^^/j; ifTil^^CO feCDT. m 
A«\ 2. 6 -v'*- t e r t -:/5^;U-4-^^JU^^y-;U. 2, 
e r t -y5^;i/-4-x5^;i/:7aiy— 2, 6 -y- t e r t 4 - 
n-3^5^;U7aiy— ;k 2, 6 -v'- t e r t 4 — rVT/^^JU^'xy 
-;k 2 - t e r t -:75^;U-4. 6 -->*^5^JUyxy-;K ,2. 4. 6-hU 
>'i!7a^=^^->;U7x/— 2. 6 t e r t 4 N^^>':7ar 

^^v'y)l^-3- (3*, 5' -v'- t e r t -y5^;i.-4-h HD=^i^7x- 
;U) yne:f^-h< ^h^=|^X- [?^^U>-3- (3' .. 5* -'>'-ter 

t -:/f^;u-4' -t Ko^'>-:7x-;u) yptf::*-^-h] -^^>, 1, 3 

. 5- H'J^5^;P-2. 4. 6-K'J7; (3. 5 -->*- t e r t -:/^JU- 4 - 
k Kd^>'^>>?;U) ^>-if>. 2. 4-kX (^^5^;U5^:r-;<5^;U) -6-;< 
2, 4-t*7. (2* . 3* -v'-h Ko=^->^yn tfJU^^^y^- 
-3, 6-i^-y^^)lyx.y-Jl. 2. 4 -fx (2* -Til^;U::*-:^vX 

25 
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T^ h). hUX (2. 4->?- t e r t -y5^;U7xzi;U) :7;tX>'T-r h/d: 

Q—ty^jiT^y. a-:h:7 5=-;i/T5>, p-^'j-:/aT^:^iyi; 

y3^^j\^ys.>, p- (p - h;ux>::^;i/7j>-;uT5 K) v^t^-jut^ >, t* 
(7i:::;Kyyp|f Uv^» -4. 4' -'>*:7x-;uts n. n' 

;Wk->*:7x-;uT5>. n. n' ->?:7x-;u-p-7az-^>->-7's>, n- 

V □ tf ;U - N • - 7 X - ;i. - p - 37 31 - 1/ > T 5 ch';^»^^J^ $ tl-S . 

mim±m(Dmmm\t^'i^i^jL>m-^i^i o ossgutc^LTii#o-. o i~ 

5. Omm^. ^^LKitO. 05-2. SSggBTfe-S. ^^bl^Jh^JO^fiPg 

*!T!HJ(^S!tit:^&tCJ;oTt#e.tlS*!S'>*x>S-&^*:«, Huai(7)ct^tc, U b* 
>i:/a-&#:Tfe. t'-v Ka^#:T?t>ct<, ^^M'&^CD^^H. ^>i?'A^a-^l4: 

^-es^T. :7'iS'i^x>{c*5l5r'5±^fi:4''>XJ^-&L'3ty^i/x>e&5feo!)m-(a: 

^±^'¥-m^\z8 o%Kk±^mr^:it^^WLfr^MnAn, o o o~i o. 

0 0 0. 0 0 0(7);^'J t:>i^14(Dy^vX>S^#:T$.-2). 

26 
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ij t:*>i5^m^w*«±isa) ~e) o:n,^-rn<Dwmmm\z^^xhm^x^^ 

3&«, iEa{C|5Fffi5T^'5<7)«d) SySiHe) X$>^. 

tuts ~mm'^izj:omzm^i^(D^)i^^mit2 o%^mtt£0. tnj^om^ 

^^ikmmm^m^-r^ :Linz^K)^tb^ztib^x^^„ "to^ysmitm^^mm 
itmmiz^-ox^i^^^:^^^m^x$>rL\,t. GPcizj^o^w^i^^'T-m^m^ 
:^^BM(D^^i^jL>m^mt. 1. 3-zf^i^jL>izm3^-r^mK>mLm^i!}^ 

5 0%SX±. $f*L<«7 0%J!iJl±J;0$fF*L<«8 0%U^±, WiZtff^LKit 

1. 3-y;$'-:/X><7)mM^^-C^'5. •/iS'v'XXcSjf^-r^i^O 
jIL¥{£;e>«il^7:j:r€^-i)<i:, *^BJcD:7*:$'vx.>M'&^<7)x7>i^-&;{)^^t,i Cites 

27 
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*^HJ07'iS'vX>S'&#:<7)Mn{il, 0 0 0-1 0, 0 0 0. 0 0 0 , $f S 
L<{i5. 0 0 0-5, 0 0 0, 0 0 0. <fcOiffSL<«l 0. 0 0 0-2. 0 
0 0. 0 0 0, #{C$f*L<{i 2 0. 0 0 0-1. 0 0 0. 0 0 0T'$)'5). 

iz. ^T^'f-m^^iz^-r^^ ti^mmm^zu^ ti^^omm^^c^o 

*^BJ(7)y^ ->'X>fi-&#:cDMw/'M n fii|#tc[g^$n75:ti7i)t, iff S L < « 1 

m^i^cD^mmm^-iGPc-^f^mytmsi (malls) m^iz^-oxJ^isbiE, 
n^m^i^—m^m trmsrj ti^^o) t^M^^m mT, tmw 
J t^^o) (DmcDmmz^komm-^ti^ (m^i,-i^h'^}^\^ny^>^mmmt 

m.Vm\zm'^-^nU\^^i)^. RMSR (nm) i:MW (g/mo l) cdFbIT". c = 
0. 6 3 8, d = 2. 0 1 {C*3(.iTTIHI3^^2^^fct-Cl<t7&^$f^LVi.. 
K^^2 : log (RMS R) >c X 1 o g (MW) - d 

mi : y^i>*X>{cfi5fet--5^m^4'i^7.M'&L/i:/iS'£/X>m^a:;&^5 0%^ii 
±T^0. Mw<hMw/Mn©F^tCe = 0. 16 2, b = 0 . 6 8 2 T, TtBgB 
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m%^3 : 1 o g (Mw/Mn) <e X 1 o g (Mw) - f 
75:43. ||#S:3«. e = b. 1 6 lTfefijcir-r'5C<i:7!>tff*L<. e = 0. 1 
6 OX'h^tL-r^:it^^^lO0mL<. e = 0. 1 5 9Tfe^3iT^C:t;&«#{C 
iffSL^^. M#^3«. f = 0. 6 8 4Tfcge35:T'5:i<h;i^*i!f SL< , f 

= 0. 6 8 7Tt)^3£-r-&Cl<h7&^=tDiff^ L<. f = 0. 6 9 0Tt)fi)ciL-r'5C 

o%^±. mm^m^^m (mw) t^w^m^^m (Mn) .tojt (mw/mh 

nj&«l. 000~10, 000. 0 0 OT*-5>y^vX>m3tS-&#:, mfcit. 

0%&.±. Mnfj^l, 0 0 0~1 0. 0 0 0. 0 0 0T*0> RMSR (nm) 
tMW (g/mo 1 ) orp1-ea = 0. 6 3 8. bf)^2. 0 l^miZi5\,^xm%^ 

$f*L<. c = l. 9 9X'hf5ZiL-r^:itAm^V^\ C(D:/:$'i/X>a^#:« 
m4 : 7'^->*x>^3a«-&^. yiS'vX>:feJ;Dt^n<»:#^S-&pItg;:j:m 
JL>^m<Dm^i)^5 0%&.±X$>0. ^W-i^^^m (Mn) . 0 0 0-1 0 

. 0 0 0. 0 0 ox$>K>. '^^mmzmmmmm I vmmi^^m^mT^*jE> 

t*>^:/*tS>'X>fi'ar^^^Ji. ij t*>i/^(D5^<^{Iil«^^^^ I v^^M^i^M 
^WLTV^^. *fi0Jc7)5j^SS^ti^^ss^x>M^^©Sjt^&tci3(/iT«. ±IB 
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y5y^>V7xy>, 4 -->*- t /'^>y:7acy >, 4 ac 

XJUT5y^>y^xy 4. 4' -t*7. (i^;<5^;UTSy) ^>y7jcy> 

, 4, 4' -tfx (yx^;i.T^y) ^>y7xy>, 4. 4' -h::^ (>':7x 

. 4->'*:7xx;u7 5y'^>XT;U5='t h\ 4 -i/t:x;uy 5 y^>XT;UT^t 
>, ^5^;!/ C^:*-) ^r5->, 7xx;u (5=-:^) ^r5^>, (5^;^) ^j-y 

W-f >^i^n'J H7ici:Oi?/N^-r h'^fb-^il^j ; N. N' - z^y x.-)\.tl Ji^^i^^ S. 
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N. N' ->':r.^Jl^f}JU^z^-( S. \im<Dti)Vr->'^ S. \iit^!^ : 

-75y-6-i^ont°'J v>. 2. 5-'>-:/P^ eu->*>. 4-^ao-2- 
7x-;U4^:^yU>, 2. 4. 5- hU^-p^^^yy-;!., 3, 

-i:7PD-2-p^;i/;«7yht!ua->*>, 2 -Tsy-4-i?pp- e -p<5^;utf 

'J5>'>, 2-75^-4. 6 ->7i:7PPtriJ = 4-z/ 

^h^>'tfU^x>, 2-^PPfcfiJ5>?>. 2, 4->fi^PP- 6 

•J 4. 6-->*^PP-2- eU5>?>. 2. 4, 5. 6 
-xh^i:7PPtfiJ5i>*>, 2. 4, 6 - h U DPhiU 5 2 -T ^ J - 

Q-Cuu\d^i^>. 2, 6 ->^i^ppe^5^*>. 2, 4-h'7. 

-6-i7PP-l. 3. 5-h'JT':^>, 2. 4. 6-hU^PP-l. 3. 5 
- h'JT-:/>, 2 -yp^:- 5 hP^^TV— 2 - ^ P P^>y5^Ty— 

;k 2-i7uu^>v-t^-^v-)VtLE) , tf>ji^;i'®*fe^h> 
}\^-2-\d^)iy}v^h>. ^5^)u-4-e'j-:/;i/<^r h>. yn t!;u- 2 - eu 
;i"yh>. ->*-4-tf>ji-*;u^h>. ype;u-3-if >jy;i.^h>. 2-^> 
y-r;ue>j->*>7:ci') , t*-;n:fUv^>^ mA.^t. 2 - u 4- 
tf- jp e u V > Tic Tit if (D tf u >7 xb-^^^ : 

TS/T-thT^ h*, N. N->f^5^;i/-N' . N' -S^X^^^UT 5 / 7-fe 

. N, N->?y5^;uyi?"j;UT5 H. n. n- vy^^juptiS?/? ij ji^y^ -3, 

Il5^>TaH. PA^gfZ^K, '7:$';Uif7'5 N, N, N' . N' -^h^ 
^5^;i/:7^;US?7 5 K, 5 N. N. N" . N' 

H, 2 -7^>;*r;U;t?>^7'5 N. N-i/y5^;U- 2 -:7^>;!7;UzJ^> 

if75h\ u >- 2 -;^;i/7}^>^7 5 K. N -x5^;u- N - y u 
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•J K>, N->'ji-;u- 2 -epu H>, N- t 2 -enu K>. N 

5 2 - If D ij K>, N-pt5^;i/- 2 - tf^ij K>, N- 
7x-;i.-2-tf-^U K>, N-p<^;|/- £ -,:^:fD^/7^A75:^) , N-g^ 

^ ; 

N-g«i^«s^i^ (^BjAf^, 1 , 3 ->'x5^;u- 2 — r 5 U i^/ 1 
, 3 2 s^yj-^y >. 1, 1 -i-*yDtf;u- 2 --i-s^yij 
t^y>. 1 -^^;i'-3-x5^;i.-2-<5^yui^y>. i-^5^;u-3-y 

O hf;i.- 2 -< ^^>/U;>V 1 -p^^^JL— 3-^5^;!/- 2 --T 5:$^yU v/ 
>, l-^5^;U-3- (2 h^'>X5^;U) -2 — f5^^^/U5^y>, 

5^;i'-3- (2-xh^'>xf^;i.) -2-<5yyus<?y >, i. 3-5-'- (2 
N. N-'>*x5^;u:^3;u/N'5>g?p<5^;k < v>'T5?;i'Se, n. n' . n 

- ^xXjKVv-T^h-h, :/^;u^y,>7'-^_ >'iX;U5^^'r V ixT^^- 
DDi/^>, h ux5^;Pi7 0D->7>. h'J:7aix;Ui?Dn>'5>, t -y^^ju 
->*^5^;i/i5'PQ>'-7>, hU^5^;uxh^'>->^>7ij:<i:) , |sii;<y;uTX':7A 

i^.p^-TF. h u ^5^;uy;u-7X'^Ayp-7-r K, Fu:7aix;uy;u-y'x'>Ai:7 
p^-f FT^cif) . mcKxxit^m hu^5^;i/xx^p^'r F, hu 

^5^;U7.Xyp-T< F, h UX5^;UxX^J7p^-r F, h UX5^;U7.Xyp-7< F 
, h'jyPtf^PT.X^^P^-r F, h U -n-y5=-;UXXi^P^-1- F. h^JyjL- 
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7.y^>. iyy3L-)V^7.y^~vi7^u^^]i, >^:7x-;i/iJ7 o□7}^7.:7x— 
^miivxmm-^n. •^(OM,^mt\^x\t. \f.:^}\^^>-j)vc'uz'^ \^fiEf)m 

0. .1-1 0 0 0^:;U,. cfcO$f*L<«0. 2-10 0^:;U. #{CjfF^L<ttO 

^tt^j^^inf a^s^<hiHii;-c^o, - loo^+ioox:, 

-6 0~+2 O-CTS)^, ^5fl§^ttSfC^P#FB^fiil^ 1 3 0 O^T'^-Sc 
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it^i¥±m^miia-r^:inzj:^x^rt>n^, ^jt^i^±m illy Tit, mxit. 

y-;k x^y-^i-. ^o/ty-;k -y v 3/3^7 -;u7'j:£«y;n3 

'^>->*;i/75>, v?7a:-;i/T^>, hUx^;UT5>, 

m-7'xXU'>>'T5>, p -37acXU>':/T5 N, N' ->?pC5^ 

;u-p-:7ixu>v775>, N. N' ->':^^5^;i'-p-7xxu>>fy 5 > 
, N-yDtf;i/-N* -7xx;i/-p.-:7xxu>>'TS>, n. n. n' . n 

k°DUi/>, t!'^'J>^>, ^:;U7f:U>> 9^:t^;U*:U>, bf'J>?>, fc!a-;U, 

ifU5->'>, h>JTi/>, <>F-;k ^y'j>> yu>?^j:^(^W^T= y-fk^ 
^ikm\zm^-r^nmmi'E)umo7s.ymzLxo.. o^Ezjuam^i^K 

. 6. 5~2 o^;i.;<)tj;Oi^*L<. 1-1 5^:;U/i>^#{ciff^Lt.io ^(Di^SnS 

^^<}>u-r^^ii. ^mji^izj: r> ix-ii-i^^mt}m<tLxi^m\zm^ui^^m^^^ 
$>io. #T#*^iyu-HL/!:«3. mmLTm\^^^m^izmmmmi!)m<tsiKi-r 

^tz. M^^ii^it-i^±^. Mi^miim^i^^m>Rr^^x<D^M(omj^X'i^ 
^^^m'tmz^^m±m^m^-r^. mzumnmu^. ijumiz^om^iti)^ 
^^i^-^mi^cD&^mm^-r^m^it. mmtii\z^t^^^m^mz^^m±m^ 
m-^r^zit^m^LiK ^nib(D^im±mit2m&.±^m^i.x^mi^xh 
cfct,i. ^i^m^m^Wizm\^^^n^mitm±mit. mm(Dmki^ji>m'^mzm 
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'^iyx^^i.rzmm^s o%iix±x'$>o. icw^^a (Mn) tn. ooo~ 
1 0. 0 0 0. 0 0 0-eabo, mmw-i^^^m (mw) t^w-i^^^m (Mn) 
(Dit (Mw/Mn) *«3. o^mx^o. ^^mmz'^mm^mr^^^mi!)^± 

■^nx^^rj:\^m't^^i^tM^^^m^^^^t<Dm.i^mx^ o > ^^b^ot^j^ 

£A±, J:0»*L<«8 0%JJ;^±. 4t{3$f ^ L < « 9 0 %iei±(D#^S^#:Tfe 0 
, «fc$f^H.iCD«. 1. 3 -y^->*X>0^?^M-&#:T*-S>o y^->*X>{3S 
315-r D il Lmfi:75^ii>fj:-r i . :*:^BJcpy^ i^x>a^^t:® v-Xi^-grd^^ 
C i: »c«^-< iff S H.i4#tt;0«Ji75:*3n-S», 

^^mcD^mmi^y^ i^jL>m^i^<DGP ciz^om^Lrz^v iPjL>m 

UcDMnitl, 0 0 0 — 1 0. 0 0 0. 0 0 0X3^^, 
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5, 000~5. 000. 000. cfcO$f^L;<«l 0. 0 0 0-2, 0 0 0, 
0 0 0, 4^{C?F^L<«2 0, 0 0 0- 1. 0 0 0. OOOT^^o ^^ftT^^/h 

>fX>S-&<4^0Mn««^SL<«l. 0 0 0-1 0 0. 0 0 0 , ct OSf S L< « 

2. 0 0 0-5 0, 0 0 0-csso ^'^mt^:k^-r€^t'^'!7n=e/'T-^rz\t 
L<tt2. Safest, ci;oiFFSL<fi2. o^m. mz0^i.<iti: 5mm'c$> 

^^j^BU <D >?X >M^**: i |W|^^T?c5 -5. 

<«4 0%Jei_LT?S.O, ct0iif*U<ti6 0%iJA±T*t), $?,{C$f*L<«8 

8 0 u b'>i>^:/iS'>'x>M'&^^*^Bi3t#en^;:>^'; cn^^i^^^ 

mm-r^z.tiz^K). ^'Fmmz'^mm^^r^^^m^^'^^^m^ 8 o%&.± 

^t. ^J^Un(Dm^\zit^m^it(D^!^m^ts:i£^t^-\-^iiUKi. -r^a^y 
•^-ii^U^!t^\^ZfU:!i^V'^-<Dm^iZit^(DKJtsm7b^^-t^iitj:^, 

±m^^^i^mzM'r^^i^^ii-^nr:im^i^^'^ik(D-s^m 
mm:&m\it. m^^ikmomm^z^^xmu^f}^. 'm©iRx^i^h;k 'h- 
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-twii^^^x^. ^^\zm,<\'cj^m.^s. miMUE(omm\z^Ki . tivzr\)y^ 

tCiiff LTfectVi. 

D^4^-lr>:t4^'>K, x^^>^=^'>K, XA}?:^-v<b:^a:?ft. x^l^^v-^k^^^zf 
A, t:;^7xy-;UAvi^'j vs;;ux— yu-t'j > h 'J i^'u ->i^;i'X-7^ 
;k N. N. N' . N' -7^h7i:/u v>^;u-:/75y>7:7xx;uxiS'>75:<h*) , 
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(v^x-jUT^y) -2-ypAy>, 1, 7-ti*7; (pt5^;ux5^;i.T5y) 
-4-^y^y>, 4->'^5^;UT5y^>V:7xy >, 4 -->•_ t 

5y^>y>'xy>, 4-'>*7x:r;i.T5y/><>v':7a:/->, 4, 4* - If 7. ( 

v^5^;UT5y) '^>V:7xy>. 4. 4* -t::^ (i^x^^jpy^ y) -c>>y:7 
xy>. 4, 4* -fx (5/:7xx;uT5y) ^>yyxy >fc{:i:) ; N-g^ 

y^VXTJPxt h\ 4->?7xx;i/T5y^>XT;U^t K, 4-vt:x 
; x^;u (^^) ^^>. ^5^>, :7x-;u (^:t) ■ir^>, h 

n-;k r-:r5=-a^i? H>J^<t'(Dxx5^;u«lii*fc«^^ h>fl|jg^;^-r5Yb 
. N' -z^y j^-JVtui'7}ii^-( s. N. N* -i7x5^;u:^f;U/j?i^<5 h'Tici'o 

-6-C7nn}^^Ji^>, 2. S-v'^P^rhfUvV, 4-i7PP-2-7xX;W 
=*^::hyU>. 2. 4. 5 -> <J >^p^< ^ iS^y-ju, .3 . 6->?^PP-4-^ 
5^;UtfU^>f>. 3. 4. 5-hU^^PPtrU^>'>, 4-T5y-6-i>PP 
- 2 -y;U;^jy h fcfU 5 >^>. 2-T^y-4-^PP-6 - ^^JU}dV S.i^> 
, 2-75y-4. 6-i/i:7PPtfU^i/>. 6-i:7PP-2. 4-z^^h=¥i^ 
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trU5y>, 2 -i:7DOtf U 5i/>. 2, 4-i?^DO- 6 -^5^;i.e'J^i/> 
, 4. 6->'^an-2- tf<J5v>, 2, 4. 5. 6-7^h^ 

^□Ptr'J5v>, 2. 4. 6- h'Jt5'noeU5>'>, 2-7'5y-6-^^D 
n\d^i^>. 2. 6 ->^^^natf^>?>, 2, .4-b*X -6-// 
□ □-1. 3, 5-hUT-:/>. 2, 4, 6-hU^DD-l, 3, 5 - h 'J T 
i/>v 2 5 -- ho5^7>/— 2 -i'nD^>>/5^Ty— 2- 

eu>';i/^h>, ;<5^;i/-4-tf ij>';i/>;rh>, ypkr;u-2 -hr«j>';i/'^h> 
. >'-4-kfuy;U'y h>, yatr;u-3-e'j>^;i/'5rh>. 2-^>y'r;ue 

Uv>nj:t*) , *5ckt;c, t:n;ut!U->*>m 2 - f-;utf U i>*>, 4- 

b*-;utfU >^>fj;i:) T^cCt'ol^ U >^>mfe^;fi-r^^b-^i^ : 

T5 N, N-v?p^5";W-N' -X^;UTa / T-fe h75 K, T^^J)\^TS.\i 
. N. N-vf^t^jUTi' U;WT5 h\ N, N-v^9^;i/p^^^ U jUy S H, -3 

li^>TSK> 7iS';U^7'S h'. N. N. N' . N" -7^^^ 

^5^JU7^JUi?7^ h\ :*-^-tfS N, N, N' , N' -t- h ^ 

2-y^>tiJi'^>mT^]^. N. N-v^^;p^2-7^>*;i/7i^>^ 

75 K, ^y'J>-2-*;i/AH>^7S N-X5=-;U-N-9t5^;P-^/ U > 

K>. N-:7a:x;i.-2-fc!oU K>, N- t -y5^;i.-2-fcfD'J K>, N- 
:7xx;U- 5-p^^;U-2 -tfO'J K>, N-;>C5=-;i/- 2 -tf'^'J K>. N-y 
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2 — r5iS^v/u>^y >, 1. 3-i^^9-)\^-2 — f s.yvo-yy >. i. 
bf;i/- 2 --r.ayy u i^y >, i -^t^-jp- 3 -x5^;i.- 2-^5 ^y-j 

y>, l-^5^;U-3-ynh:;i.-2--i'5yyUi^V>. l-^5^;U-3-y 
5^;!.- 2 --r 5yyj-^/>. 1 -;<5";i/-3- (2-^h^->X5^;U) -2- 
-r^^*yui^y>. i->^5^;i/-3- (2 -xh^'>a:5^;u) _2-<5yyij 
1. (2 -X h4^i^x5^;u) -2 — ( s.yv^j'yy>tsii^): ^ 

•r'55^:r*;UiHx;i.^:fr{t:-g-#> ; 2, 4- h U U'>>'-r V->T:h- 2. 6- 
hU UVv'-f V->T:^-h, v7a:x;^p^^S^>>?-i'v->T:^-^, 1. 3, 5- 
^ >il > h 'J V -> T h , zt? U P< U ^> i!? < y (D :7 :i: X ;^ ^ > >7< y V 

. 4- l/>i^5^:^-i'y5/T:^-h, ^^l^-^^-uy-^^^^ V i^y-^-hu 

xx;UhU^ K^>->'^>, 3-T5yyotr;i/h'Jxh:^'>->^>, >f;<f^;u 
xx;U>?i^nPv'^>, >';>C5^;U>?xh4^->v^>, ,>?:7aix;Uvpt hc^'>->^ 
ju^x-^A, Eg^ikyjuvx'^A. y;u-x'X'i7A5^ H^x h^^i^ H, x5^;uy;i. 

40 



wo 99/40133 PCT/JP99/00485 

t:x (hUi^po7>iS'-;u) XiS^>, m%\\L7.x. mm.\\:.7sX. m 

E^'fl::u>, t';^ (>'^po/J^x7^' y) ^^>, i. 2-t: 

7. ('>*^0 0 7t^X7^ /) X3^>. 1, 2-fX (i^^nD/JvX^^' /) -1. 

»SL<, /\u^'ym=?-^^'t^xxit^mt^-^^\z^^\^<, mmtxxi)^^ 

:t»>yXU >^^^jG)^£fflfi«. i^^^Mib^i^ (A) il^. 0. 

01~1, 0 0 0^:;U. JfSL<ttO. 0 5-1 0 0^;k cl;OJf^L<«0. 
i~ 1 0^;KD$gHi?^^. 
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^umtmux'^K). -ioo~+ioot:, jff*L<(i- 8 o~6 ot:, 

fC$f*L<«- 7 Ot:~+4 or. 4#{3$FSL<ti- 6 0~+ 2 CCTS-S. tl 
T^U >^^S/;&BtPBlfia# 1 3 0 0 

tt*. :^^J—}V. jL^y—ju. ynAV-;U, ^yy^ 

Wizjt-isx. Mm^mt^^oyj^x. ^^mm^m^i^xtiyy'ij>^m^i$i^ 

*>;/yu >iyM-^i^(Di^-ii-')f&m-Ammm\zyfmtimit^-r^(D^mr^ 
rest). A---mm^^m^:^ y u >i/.Rj5&ffl:^;eiiea-&#:<D^isix^{cM-5 
^M(Dmmxmmvx^j;:i^^o tiyz^^j >irm^mzmm-r^A---it&m^^ 
mit. m^^iim^mzmm-r^M.---^m^mmtmmx$)^. 

f^^\zjzOA—-—mmf}^mtLxm.m\zm-^fj:i^^m^i()^3bo, ^-r^^t^o 

m.^x'tiv':^')>^m^mz^imitn^m^r^. mzmmnm^E. imm\z 

42 



wo 99/40133 PCT/JP99/00485 

. 0 1-5. OSSSB, =kO$?^U<ttO. 0 5-2. 5S»ggT'^S, ^{bgj^ 

*^HJO:^-y7'U >^:/^-:^x>a-&#:«, (i) y;§'>5x>^3fiM^^, * 
S^X>J^^4'->X,^^L7^:m^a:*^5 0 %R±-e*0, ^^i^^l^m (Mn) TiU 

. 000-10. 000. 0 0 OT^-ss-g-^o-Q oM»gu, ( I I 

) {}>ri<th-^^CO±BEm^i^ (I) ^3'^*^;^«yyu>^^J^:^LT^-&LT 

*^BJ<D*-y:/U >y/^-:^X>S^#:(i. 1. 3-y^>^x>{cS5feT-5li 
4#{C<!fSL<«9 0%a±<7)^^a-&«cS7t(±l. 3-yiS'vX><?5m3£m^#:T' 
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*^BJ(D*-y:/iJ>i^y^S^X>M-&#:4'(DS'&#: (I) (DGPC {V )\, - n 

1^^^* (Mn) «1, 000-10. 000. 000T'*0,JFSL<{3:5, 
0 0 0-5. 0 0 0. 0 0 0, ckD$f*L<«1 0. 0 0 0-1, 0 0 0. 0 0 
0, 4#fCif?*L<«2 0. 0 0 0 — 5 0 0. 0 0 OT^-So ^^^a/Jt/jN^T^'-S 

Lfe5}?U:/^>'x>J^^<7>SM^1^5i-^S (Mw) <i:|gc^i^^>^M (Mn) <Dit 
T^-S^^S^qlr (Mw/Mn) 3. 0?|5}^T*SC:^dt$fSL<, 2. 0 

5^^fi: (Mw) fiS^i^^^M (Mw) .iilgc^^l^^^-^S (Mn) (Dit (Mw 
/Mn) ©FB^lcTIHSCir : 

: log (Mw/Mn) <Ax 1 og (Mw) -B 
A=0. 16 2;&^-DB=0. 6 8 2-C^xL-r^ttil}W^L<. iCr«A = 

0. 1 6 iTfcfigS:T'5:i<h*sj:i9Jf?*L<, A= 0 . 1 6 0 -efc^35:-r§ C t 

*t$^,tC??SL<, A=0. 1 5 9Tfefi£3iTSZ:t*5ij^t3$f-*L(.i. ^fz.^ 
r«> B=0. 6 8 41rt>fiKi£-r§3:<h;:?W^b</ B = 0. 6 8 7 -e'fefi^^i:-r 
-5 d t^i^'ct L < , B = 0. 6 9 OT-fc^^t-r-Sil-ii/iJ^^tCliffSLVi, ■ 

2^^Hj(Z);t».>yij>/7':/:$ri;5x>a-&#:t3*3^iT«a'&^ (I) it. mmm\z 

TttiSL (MALLS) il!l5ttCcfc-:jT3}^«6e.n^«¥±^-^^^ (RMSR, nm 

) (MW. g/mo 1) (DmommizjzDmm^ti^ mmity^-h 
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^6 : log(RMSR)>a.xiog (MW) -b 

>i7*^J^^LT^-^L;"cfi^#: (II) ^^ts, ^ ^> yj >^:/^>?x 
>S'&#:4'(7)a-&#: (II) (D^mm iti y \) y i/m «1 0%£^±-C»0, 
^ff*L<«2 0%JeA±l?^0, <i;0$fSL<«3 0%eA±T*'5. fi-g-f*: (I I 

) (r>^mm(D±MvmmmM-^n^:Lhmi,<. i o o%st<7)m$«>:o#-5. 

7i^, ;^>yyU>i^^ (fiS%) «GPCft^{3*5tt-5-7':$7v?X>a'^#: (I 
) :a^^®tf-^®lti:;^<;/7*U>i>'y^vX>M^^*: (I.I) 5^^(75 e-^^ MSI 

^tl.\*K :*^HJJC*3liT«, -€-<^.k-57i5:^^tt:;'3'i?x>m^^ (I) 
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>^^>^^'>*x>m-&«!:. (in o^^^^-c^ox, ^i*:>«0'5M 
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04 0 Om 1 7^ h^t Hn:7^> (jg^^T, TtHFj <i:<.i3) ^^$:T;Hf># 
mnrf-? sx^-^mt^Lysii)^^. ^<7)4"\^^;u:/n^Z-fe:7^-h 3 o. 6g ( 
2 0 Ommo 1) (01 0 0ml THF^M«:«0o< 0 trnTLTzm:. ^ ^iZ- 7 

s *U3 0g (M7 0%) (D (2 -;>c h^^'>;^7;U7}^-;U>(5^;i/) h'Jp<^;P'>U 
)l^zy^a^>^i;^JL> [TMSCpCHjCOOMe] ^^Tco Z.<Dit^i^(Om 

'H-NMR (ppm, TMS, CDClj) 

6. 5 5-6. 2 0 (m. iy^U^>^'JjL>^^<D-mf^^^mim-^mm\Z 
3. 5-3. 3 5 (m. U-<.>^ iyjiym^OM^^^^mmt^^miZl^^ 
3. 15-2. 9 8 (m. '>i> n^>^5^X>^4'Om«g-&^fi|^-r§^m{CM 

3. 6 9 (s . 2H) 
3. 6 7 (s. 3H) 

- 0 . 2 2 ( s , 9 H) 
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2 g (2 ommo 1 ) ©10 0ml m^^it;^^u>mm^y )uzi>mmmT 0 

t:T^j^L7jj:;i>^^, 't<D^^mmt^'^ > 3 . 8g (2 Ommo 1) ^jjapL. ^ 

wvsmmmw^m-frco Kft^mm^-3ox:{z7^^Lxyi-\y>i^-&m^B (4. 

Og, 1R^7 0%) ^mm^i^fzo mmm^ (2 
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'H-NMR (ppm. TMS, CDCI3) 
7 . 0 5. ( s . 4 H) 
3. 9 2 (s . 2 H) 
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##^[|2 

CH^CpT i C 1 j (P^fig 

hUp^5^;Uv'j;i''>^P^>;S'>?X-;U:^-hUC7A3 2 g (2 0 Ommo 1 ) 
(Z)4 0 Om 1 THFj§S£$r. T}Vzi>nm^y- 7 8X:xmt^l'r^i!}^ib. Cuu 
X9^;i'^ 5^;UX— 1 8 . 9 g (200 mm ol) (DlOOmlTHF 

T'X!Klt^mW.f)^ibTYi¥^m^ly. ^sS6LrcS<*<£5SiJL/!:^. 8 0*C, 1mm 
HgTXS^eL, *<l3 3g (8 5%) (D ( 2 h^->X5^;U) h 'J 
U;Ui>i^o^>^>fX> [TMSCpCHjCHjOMe] ^f#fco CKD-fb^^jOD 
«|]g«CDC Ij^ffll^;^' H-NMRtCckSTIBT^-iS'TISIgL.Tt, 
'H-NMR (ppm, TMS, CDClj) 

6. 5 5-6. 2 0 (m, i^^ U-^y-^ i^jL>m^<D-m^^^mm.t^mm\Z 
3. 5-3. 3 5 (m. i^i^^ D^>^>fx>5!l4' W^^^^^-r-S^^fCig^ 

3. 15-2. 9 8 (m. a^>^ z^j:>m<p(Dmf^^^ms$.r^mmizm 

3 . 6 1 (m. 2 H) 
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\zmmt^^>0. 25ml (2. 2mmo 1 ) ^ilPA. M-eSBtpgmi^Srgg 
ttfe. ;^(^iT;R/i£;^^;^^- 7 8'C{C?^^LT:tl/>-:/fei^S0. 4 3g (iR^7 
0%) ^*ffttJ$-a-fc, ^ai«l^7!>^ (2-;< h=|^i>x^;U) ->t^p/^>:$^v?X-;Uh 
^)^UU9-9> [MeOCHzCHjCpT i C I3] T^-Sdi^CDC 1 , ^ffl 
i 7t ' H - N M R J; -5 TsBt^'- -eaiS L fc. 
'H-NMR (ppm. TMS. CDCI3) 
6. 9 1 (s . 4H) 
3. 7 0 ( t. 2H) 
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#%^J3 

K'J><^;U->';;Uv^D^>:$^-:xxii;Uh'J/7Dn5^;$^> TMe^S i C pT i 
C 1 J <D-^fifc 

t'X (h'J^^;U'>UJU) ;>i^D-!l>iS'>?X>«J. C. S. Dal ton. 
1 9 8 0^, 115 6M<75lEt^{cS^ViT^^L, MJEMStcJ; OitMUfe, 
. tfX (h'J^^;l'->U;U) '>^D^>^>?x>2. Ig (lOmmol) (Dl 
0 Om 1 -^^+f->?§^<£, 7;Hf>l?ffl^T, - 7 SXTitjtLT^c^&^e, 

. ;inizmmt^i^>l. Iml (lOmmol) ^?KTL, $ 13 4 B#FBmj^ 
L^. ^j^^ig^&f^, #ll{CcfcO^'fe^^2. I g (iR^7 0%) ^fig 
i^;&«Me,S i CpT i C U-V&^Z.t^CDC 1 3 ^fflV^fc' H-NMRtCj;-5 

'H-NMR (ppm. TMS, CDC 1 3) 
6 . 8 5 ( t , 2 H) 
6. 6 6 ( t , 2H) 
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0. 10 (s . 9H) 

mmmi 

4^-b->75. Ommo l(DhJlJL>mm (^V- • ^tt'ii,^. 25 

t:(7)tlS<hL7to z.:nz (2 iy^n^y^yfjL- 
)i'h^)^uu^^> (MeO (CO) CHjCpT i C I3, U^T TT i ESj i: 
BS-T) 0.0 7 5mmo 1 (D h )VJL>mm^msM. . 2 5 "CfCT 5 ^Fb1x->?> 
^Lfe^, Si^LT- 2 srotl^aiiDt. y^i/X>2. 3 5 g $ti:iX^-e- 
^g©*-&S;5SrM$&L, - 2 S'CTJtMiLTt, 8 ^^{cM^?^?^ 1 0 g ^-9-> 

^7>7x>6. 13g^§5j!]nL. - 2 srT 1 0 O^J^FB^-^icT^a-a-^SjCKSrtTofe 

a^^<75 5^D^||jt«'H-NMR5^-*fT{Cctf3, 1, 4 -^-^ (5. 4-5. 
6ppm) t\, 2-^-g- (5. 0-5. 1 p pm) (DW:^3}c86> ^ ^{C" C - 
NMR{CcfcO. >'>?.i^-& (2 8ppm) t h ^ >;^i^-& (SSppm) CDitS:^ 

y;P-/\--SX->'3>-^D^hy^:7^- (GPC) ;^7^Ai:L 
T^y-*tS!GMH*22^il;gLfet)OS}t«G-7 0 0 0<hG- 5 0 0 0 

ffl.(.^Tf^^L/c^a^tZ»t3liTl^¥i^^^a (Mn) L^^m^lfi (Mw/M 
n) ^5Ris6fe. 

— ©a-^ : S-&#it5J^ ; 1 0 0 %. Mn ; 7 3 0 0 0, Mw/Mrl ; 1. 4 3, 
— : S-&#:iRHp ; 100%. Mn:463000. Mw/Mn ; 1. 0 9 
. ->X ; 9 3%. h^>X ; 2%. 1. 2 ; 5%. 
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x-i^>yLfei4j^^^SnUT> - 2 St^tCTS^relS^^i+Tt. ^O^. ii>S 

s-&^iR^« 1 0 0 j^ms^ 1 {c^-r, 

P.1S«5 0a^^iRftt LT^t)Lrc TM^Sttj «4 7 0 0 z/nvxao 1 -M • 

a^^O:5i'tetlli^(S GPC - MALLS zB93t{C J; 0 i^rsbti. G P C - M A L L 
SSy^tZfi, ;^^A<»:LT^y-1±Si!G- 7 0 0 0 iG- 5 0 0 O^&ig^Lfefe 

-ttSSDAWN-F^ffll^. 4 0±2t:{3Tffi!l^L, ^gspi^zn^ij^tS (RMSR 
, nm) (hM^fi^-^S (MW, g/mol) (7315^^ 2 $:7l^{ii7!>^'#lc/j;:^'^a 
m^{343t.iT**7to it:2(D^i^fJ, a = 0. 6 55, b = 2. 0 8T*o^„ 
dd-e. RMSR (10 0) iSckD^RMSR (5 0) 1 0 0 :^i3cto: 5 

0 TTfC^i^^T-g) R M S R 
JttiS^l, 2 

ltt^(7)fefe, mSS<Z)NdMii-em-&Lfeyi57v?X>M-&#: (XX'irAtt^. 
:t'>7. 6 0) :tecklXC oMiS^-eM-&L7t:/^->*X>S^'^ (B*-ti:t>aS. N 

1 p o 1 BR 1 2 2 0) \z.-^^-^xnmm2 t.nm^ij^'Tcwsx^'i^r'^t^. 
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f^i^Lrz^mmizm^^^x^w-i^j^^m (Mn) t^^m^^ (mw/mr) 

GPC^^-^hiZiSif^UV\d:-^^m.LR I e-i^3li^<7)itf3 1 0-" 
Mn ^mi;;/S:{i-C*$S^14^^MLfe, 
iti&m 1 9 

wo 95/0409 o^<ommm i (Di5«ic:tieoT, a'g-«!i5j«ic^t^7^>g? 

EAB^eO-CTTO ^^rBl-RCx^-a-fc. it^m l 8 <hl^«;^i::)^feT'M^#:ODlHl»R 

PC-MALL S^feTs^^ffiT-St. Mw/'Mn = 2. 3T*ofe. 
jlii6giJ4 4 

^5^;^T;^5y:^■t^>'5 Ommo 1 <Dh}V:LymmzT i ES 0. 0 5mmo 

1 <7) h;Ux>iS?^$:fltTL2 5t:fCT 5:«-rBlX->5>/fL^c. f^^^l 5 0ml 

<^SitM»JEE;9^XT>y;Kc, ^mi?H^TT, h;i/X>4 9 g <i::r^5'>'x> 
1. OgSrttii^, - 2 StilCJ^^Lfc. C:07>y;i/{C±ia(DX-v>tJ?'L7t 

mm^mtxiLx. -2^x:\zx^^mm^-^^tc, :i(Dm^mm\zEKBSmm 

o 1 <D K;UX>^?KS:^SPL;t^^M^Ti^#ia,$ii^75i^e» 6 O^PB^Sf&^-fr 

/c. ^^^^ y-)vmm.^mu{.x^^m^K)^s^w±]^. 
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>^y:h;U5^^3&^^>, y:S7v?x>m'fi<h:7a:-;uso^;i/i:bfi6 9 5/1 

n/io *7t, GPCJiy^{Cd:f3 5RJ67t::oii*4c^i;c5p:i^^^»«3 8. 6 0 0-e 
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2mmo I <D^^V->mm^Wi1}[l\^X, 5 O'CHT 6 0 ^^M-^^-frTt. dcDS 
-g-^^KHEi^fk^O. 0 0 1 4mmo I (D h;UX>^?gr$'^JbO LT 5 0"C{CT6 
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B ^ <D ^ m 

ni>m^<Dmm^5 o%&.±-c$>Ki. ^^i^^^m (un) tjn. ooo~io 
i>)V'i7.mt^m (c) , *3j;r>'^^maMi ~ I i \m^7tm^m(D^m^m 

ffc^i^ (d) ;0^^.^^$ti^ii>;S:<t=b-S®5!jMi« (B) tt^^is^^mmo^W 

i^^mw^z ov.skyo^u.m.-vM'^-r^zi^^i^wLii-r^^wJjLym^^om 
3. Mm>'^p^>i5's^*x>^^it^;tT^^^^^m I vmm^^mit^m 

:^ym-^^(Dm&-^mo 

m^itmit^^ (A) <i;, #«^TJl/5X'i;A:^^-Wk'&#i (a) . mW^^Mit 
(A) <i:j^JiSLT;^5^:t>i4jl^^S<b-S-#I^^^T#^-f ^>'t4-fb^^ ( 

b) . mm^^mikL'^m (a) <h;5^£;:LT:^^^>i4M^^s{t:-&ti^^fi£T^ 

^)V-(xmit^m (c) , *3J;OT^»t^^i~i I I ]^±5c^^M©wa^Jii 
(d) *^^>il^$nS'>75:< tfe-acDI&MlK (B) <h^TI3^a*5j;C;c 

^^si^x>^»#:43J;lX^nch#^fi^pJig7^j:^a^^&a^$i^-i)C<i:^ 
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(Mw/Mn) ;^>5 3. 0*j^TSD, :^^*i^fCBHga^^-r-2>5^^m;&^^^-^ 
m^l 0%Je(±T*^;i<?:^#mi:t-'5*«tty^>;x>a'&-«i:. 
8 . ->i7 D-s>iS' >?X>m^it^^TS^I»!»^^ I Vigeg^^Jg-fb^Jfe (A 
) <i:, mm.7)V^-^h.:^^iy\\L^m (a) . mW^^WkWL^m (A) (hSj^L 
T:<75^:^->ttM^ifeM^b^#J&^^T?^§<:t>mb^«^ (b) , mM^^mt 

c) . *5cfct>'ji^^^^ I ~ 1 1 im^7tm^m<Dmm^mit^^ (d) 
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^^(r.±l3S^^^^ ( I ) .;/yu >i:^^J2r^LTM-&LfcS-&<*:^^ ( I 
I) 1 0 0~1 0SSgBj&^^?^^C<J:S:4#M<h-r-5*!yyj>i/M:/iS'vX>S 

1 0. i^^a^>t5^zyj:>mmm^m^^mmmm^ i vsei^^^s-fb^^j c 

A) . t^ibmz. (a) W^z;usx>:>A^4^v'fi:^i|^. (b) mm^^Mit^ 

c) mm^^mt^^ (A) <i:Sl&LT;^^^>ttSi^^M{b'&«^*^fiK-r^S 
}V-<7.mi\:^m. *3ctD? (d) I I ffie^7C^^JS<^W^^JS<b 

^mf)-^^msi^n^ou< t.%-'m(r>f^mm. (b) t^. Tf3S5:a:j3j;trFiEic 
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